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-iC^^-t -5 z: ^ Tb^T' # S „ 
[0 0 2 0] 

(DmmmizM-t^^mm<DmA^. ^^mmtt^m i o*ei^mi:ig4 <DmmmtL<D$ii 

=b |ol± $ -B: -5 z: i: T' ^ -5 „ 
[0 0 2 1] 

[0 0 2 2] 

[|g^0llig0?^M] 

m 1 ^sg?^^) 

[0 0 2 3] 

x.mi mi^m) : cioo) pm (x^nm #ig^t/u=i>s«i(^± 
izt/vnym^tmz (mj?:2oonm) ^iB^h. t(D±izmmsoGms^ 
m^-t^o mmsoGm3(Dmmt i (cHg) 281407] „t% ^(Dmmite 

[0 0 24] 

=E:ji/^yiimmitmm (s i H^+NgO) , ^tjt/^ynmm (s i H^+Og 

) , TEOS (Tetra-ethoxy-silane) i:^^ (TEOS+Og) ^i:*5:fflV^, fig 
]^M|gl±3 0 0~9 0 OX:X$>^o 
[0 0 2 5] 
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BCYDm. ECRt/^XvCVD^. ^mf&CWDm. TEOS-CVD^. 

7.\,t^Ji/^ytmm (SiH^+Og) T'^y. ^Jl?a^ii4 0 orje^TT'feS 
o tt:^. MECVDMT'MV^^tl-5**^^i^y i/^^ilM^'fbM^ (SiH4+ 

NgO) -e^y, mmumitQ 0 ox:pjsrv^^. 

[0 0 2 6] 

2 3 0 OrpmT'2 0#^|llfe$-er, r (Z)^?0[®^M$:S=K 1 (Z)±lC?^^-t -5o i 
[0 0 2 7] 

rj^ic. ^^#H^tf^^ci3v^T. 1 0 orr* i^"-^, 200'C'rii^^, 300 
■cT'i^ra. 22x:x'i^m. 4 3 o*cT'3 o^r^, m^km^m^m-t r/v 
:=i-)vmmmi}mn-t:^ iimcm^s.!d;i}mnhr. mmti^^mr^mms 0 0 n 

[0 0 2 8] 
[0 0 2 9] 

x^2 (02#M) : ^Tty^Am^m^^x. ^^^m i^ay) -f;f> (B + 

) : 1 4 OKeV, K-X* : 2 X 1 0 ^^atoms/cm^co^^-e;^ 

asoGi^3icF-y-r-2»o ra)^#T'aA-rsi:, ^^^m>(ytyit. mmso 
Gms t.t/vnym^m2tL<D^mizmm-t^o 

[0 0 3 0] 
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^(om^. mmsocmsit. mmm^t>^^^nr. 7K^;s.t>*7K^«*^#*^L 
ib^^^nf£<K'Drmm Hyvnymimz) iL<D^m^m*^-m^^ so cm 

[0 0 3 3] 

X^3 (H3#fl^) : EI^L:&v\ i/i^;;^ h A^-^^r-^:^^ h LT, yuuij 
- >^(3D S: X > i: b T flS VN S M:^ttx >)/ ^ > V ^, S 

OG|^4 IC h 5 $:?^^-rS = 

[0 0 3 4] 

X^4 (04 #m) : ^^S'S?!/^ (Mx.liAr) S:MVN;t>^7N°^y <5r x^y^>^* 
lcJ;oT, h U'>5=-5I^S:^^ U-x>yLy^i&, h 5 |^:g:t>*gicK S O 

bT<DT i Nm$:?^^L> JglC. ^(Z)JilC, G V D^Xli^ ^S^rM V^T, C 
um^J^^l^. S^IC, CMP (Chemical Mechanical Polishing) ^SrffiVAT 

> (damascene) ^il^ittlX ^"^^o 
[0 0 3 5] 

^mSOGtt#^SlC^^M^'ffi*^^V%fc«)lC, m^lt. X@l~4lCfeVN 
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[0 0 3 6] 
[0 0 3 7] 

X^5 (0 5 #M) : 35c^SOGJl4^tK^»@B^6(Z)±{C, j^J? 6 0 0 n m 
S O 7 fifef So d ® S O GM 7 ® j^I^^t)f?^^:&^li±gB>t 

[0 0 3 8] 

X^6 (06#fig) : -f >r>^A^$:MV^T, itv-^^^-f S:^l05t:n:^^;^^- 
: 14 0KeV, F-X*: 2 X 1 0 ^^atoms/cm^CQ^^-e^^ S O GM 7 IC F- 
>^LT_tfB^KSOGj|^4 ^|el;mic, *a S O GM 7 $:^^$i±-g> (Jgi^T. BJcM 
SOGm8hV^•9) = 3(^>^#T'^At--5i:, jJn^/^-T :r ^aSOGM7 
i:^^SOG|^4 i:<Z)#®{cirM-reo 

[0 0 3 9] 

<5®T% mmsoGm7±ii^f3^m'£m-'ic^u^n^. 

[0 0 4 0] 

X^7 (®7#M) : ia^L/^VM^$;>'X h/l^-^^rVXi' i: L/T, yuuit] 
OGJBi8JC^MS2^6{C3lD'&ii>^5f ^ h/jK-;i/9 a, 9 h^m^-t^o :i(D t 

9 h<o^oK^mmm6(D±w^-rnr^MsoGAi)mmLx^zjy^^ h 

^ a *^ B ^ <5 3 V N „ 
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^J}^-;l/l^^ccvD&s:ffiv^TCu j:e> iit-^s^-a-ic, mmso 

4xT L ^ ^ S . 

[0 0 4 3] 



[0044] 

ICcfcoT, h/J^-;i/9 a, 9 b p^?:^ y n>^;5'h3j> 

-;i/9a, 9 b|^^-^tjgJcMSOG]^8<Z>±JC, V^'l^. h n ^^^C V 

Tym^m\^X. ^«M;5:tJfAU^M2lbT<^T i NM$:?^^b, ^C7)_h{C, CV 

(^)*®$:Wlib> m.^^mzny a ^ h;^-;i/9 a, 9 b f^tCT iN^Cu*^e)3& 

[0 0 4 5] 

Xjg9 (09#M) : ie:-MlC/;SCT, ^?SS;b*X (MA«Ar) ^m^^t^T.^ 
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. BfegSOGMl 1 ^ZOD^^SOGill 1 ICilibii^ti, g^M?L@3«S 1 0 « 
[0 0 4 7] 

[0 0 4 8] 

^mmizMi^x 1 om<D-i)-y:f;v^iipmi^t^. mmt^^nmcD^Mit. so 

0 K g / c m^O 5 f o 55 y :^7"Xr 6 f o 55 »J o T ^% CD -9- > {cmiaj A^tl 

[0 0 4 9] 

[^ 1 ] 
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[0 0 5 1] 

m (B"^) >r>r>$:^iAb^^(^fg«^S$:M^U7t=fo(DT'feSo K-X*lil 
X 1 O^^atoms/cm^^—^i: ini^:n:^;;i/^-$: 2 0, 6 0. 1 0 0J^XJ^14 

[0 0 5 2] 

s*^<s<> mmzmt)'^ti'p-t\f^t)K >r:r>^AUfe%®tt, iui&:i^:^)v^-t)m 

<^SlCt^!oT^«5^fig*^l^<^tJ, #IC, 6 OKeVJ:^il_hT'«, 7 0 0Kgf/c 
[0 0 5 3] 

t^y^v^^^^^ ^(Dmm ^ ^ X vT »y ^ > ^9im ^ ic t$ i: ^ jkii l ^ v ^ „ 

[0 0 5 4] 

M/>^5-^=i:^^^ h;}x-;i/9 a, 9 b ^rJ^^fSl^iC U ir Xt^'^ 
^^•r'5>3^:^i3&V^„ ^oT, M/>^5^zi>^J^^ h:j^-;i/9 a, 9b|^lC, 
^«@SilS6^^^?LgB^l 0 $:-f'^^lca«?)3it/3i:*^BT|g{c^S, 
[0 0 5 5] 

SOGMJCT;i/=r> (Ar) >f;r>&tiAL/T?^figL/fcB5cMSOGMS:^m>^^ 

li> illl3^3i:^;i/:at^- : 1 4 OKeV, K-X* : 1 X 1 0 ^^atoms/cn^-e^S. 
[0 0 5 6] 
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(D^nsoom (Ar>(^ymA) (Dmmizit^x. mmi}H^ii/vi£m'pL:^jt\,^ 

[0 0 5 7] 
[0 0 5 8] 

01 2i«asoGM i^mm) ^n^nsoGm {at ^:ty^KmM) <d 

'ti^'etllzmmnm^XZ O^^CDm^M^mh. TDS^ahermal Desorptio 
n Spectroscopy) S: ffi^^TML/feM^ 5: 5tLTV^ So i^, -r:r>^A^#li> 
■m^:^:^)^^— : 1 4 OKeV, : 1 X 1 0 ^^atoms/ciii^T:'^,^, 

[0 0 5 9] 

^CDSli. HgO (m/e = 18) KM^ ^mmM^m\^t=.^(DX^^) . 
eJ^9^*v;^c}:e)^C, BJcKSOGI^liHgP (ni/e=l 8) izm^t. ^mMfi^Ptji 

mt -5 3 i: C J: y . ^ai SOGi^lc-g-^ti-5 t)f A-M^t-^f -5 Z. H ^ 
[0 0 6 0] 

mi sitmmsoGmj^xj^^msoGm(Dmm^^m^^umx'. mmsoG 

^tJ^^KSOGm (Ar>r:t>^A) U - A|^T':*:^4'lcSfM m 
tfI©;!K:^>S:Mb:feJSm&^L/TV^So l^t^^(3!);^C:9•*^i. F T - I (Fourier 
Transform Infrared Spectroscopy) V^T, iS^^lSiR:^'^^' h;i/<DO-H^ 

icMi-^TO ( 3 5 0 0 cm-i#ia) <Dmm^m^mmt.Lr:zo ^f^t-y^A^mt 

, M5i:ii:^;i/=^f- : 1 4 OKeV, K-X* : 1 X 1 0 ^^atoiiis/cm^-e^,^, 
[0 0 6 1] 

mm-:f^ x-Tizm ht:im^. ^mmmv(D7i^^mMr^Hx^jt<. is^-etjTK 
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[0 0 6 2] 
[0 0 6 3] 

014 itncnsoGmjkx:^mmsoGm(Dyi^^(Dmm^^m^^M&^r% ^i/ 

^y^/^- - ^y^-^m. (PCT) (M^]§^®ri:"e, *|IS6?^ffir'l*, ^# 
i:LT, 120TC, 2^iE(Z)^fn7K^^#H^T'^f ofe) L7^^^S:^UTV^S 
o FT- I R^^S:MV^T, O Gj^ifJ® O - HlCK-r-SPRflKtr- (3 5 0 

[0 0 6 4] 

-r5r>^A^$:SV^T^®7^^t$:a{CKLfe^3|S^ (Ar^>r>aA: 2 0KeV) 
M^<*:S:aSrML^=b(Z) ( A r >f :;r >?iA : 14 0KeV) ^^mLfjtf)^ 

[0 0 6 5] 

(-r) 3C^UTV^^V^;t^SOGmS:PCT 3 5 0 0 cm"%ia (O 

[0 0 6 6] 

(D) ^KSOGJll?l±, 3 5 0 0cni"%ja (O - H^tCgg-^ SPRjR) 
[0 0 6 7] 
[0 0 6 8] 

#Af SZ^llCd:*;, ^#SOG!^3, 7 *^afe^ S O G|^4 , 8i:;&oT. 
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mimmmmiz^n^jimi^jmG mi^me) icovnti*, :^f$zmmm 

[0 0 6 9] 

X^l 0 (mi 5#M) : ^MSOGm8(D±lZiyVn>mtmt)^^^Jt^'T7. 

^^bMv'XiJ^ 1 3 l±, 1 ®vx^7/\°i?->lcffi^-t-So 

[0 0 7 0] 

X^l 1 (M16#3PJ : Blc^SOGllSjStt^i/U =l>^>fbm-TX^^ 1 3(Z)_h 
IC. J^JS6 0 0 nnKD^taSOGmi 4 S O Gj^ 1 4 

Mg>&tJf?^fig^^ti±fS^#SOG1^3 ill^^T'^So i^, >tilSOGI^14«, 

[0 0 7 1] 

X^12 (017#m) : ^ilSOGUl 4 {C-r:t>^iA$:^ToT, BJc«SO 

GMi 5 srj^^-r-s. ^Msocmi 5(DmmRtj^mm:^mit±mikm.so 

G114 ilHIilT'feSo W^iSOGl^l 4l±, »3K(^i^MCt?7toT 

[0 0 7 2] 

X^13 (®1 8#m) : ^KSOGl^l 5(Z)±IC, X N ^-f ^^^(Z) h 
1 6 $:?^^fSo Zl(Z)l/i^"X 1 6(Z)g§P^ii, i/Un^M-fb 

m-y'X^ 1 3<Z)^Pg|5^-^i5i. ^(Z)®a=fo, t/U n^a^fcMvX^' 1 SO^tlJ: 

[0 0 7 3] 

XS14 (gIi9#M) : l^e^'^ h 1 6 Srvx^ i: L/T> :7nn^- 
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6 iLm^mam-v^M so cm 1 5;b^ai^y^>y$ti, iyvnymitm-^:^^ 1 

1^1 5tc M/>5^ 1 7 a, 1 7 b A^?^^Sn-5c m^^X. U n >^>fl:l^vx ^ 
tl, BJc^SOGMSlC, ^MSBa6lCjiD^=i>^^ 7 c, 17d$: 

[0 0 7 4] 

3i:tCj;y, M^>5^17a, 1 7 b h 3 > tJ? ^ h7j>-;i/ 1 7 c , 17d^S: — 
Sig® >y 5^ > ^^t^J^^-r S r ^1 T ^ S o 
[0 0 7 5] 

[0 0 7 6] 

X^15 (S20#H^) : (MAliAr) $:Mv^feX7^•^y 

>i^lCj:oT> hP>5=-17a, 1 7 b :S.tJ^=i > ^ ^ h iJn-;!/ 1 7 c , 1 7 d 
5:^7 U-n>if Lfe^, M/>^17a, 1 7 bS:tJf3>^ ^ hj}>-;H 7 c , 
1 7 df^$:-^tf3Sr®S OGMl 5 (^±lc:, v^'*:^ h n >;^.7\°^y ^jr^^C V D^S: 
MV^T, ^^M^t^AU^Mi: bT<Z)T i NM$:?^MgL, ^®_LIC, CVD^X 

S^fi^llC M/>^ 1 7 a, 1 7 b JttJ^ n > ^ h 7i>-;H 7 c , 17 
d|^^CT i Ni:C u7()^e>^<SSe^ 1 S $:tl«)3i^?^^?^^i-§c 
(^3||Sg?^«) 

:^mm(Dm3mmmm<Dmi^:^m^m2 1-02 6^c»^'v^Ts^0>^t- i^, 

lll^Jg?^MlC^3t-j--5XSl~XS6 (HI -0 6) ^Cc>V^T^i, :2fi:||3||Jg?^ 
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[0 0 7 7] 

X@2 0 (|g2 1#m) :HfcSSOGjl8 1 2 0 0 n mlC|g^ 

"tS) <Z>±IC, L/S;^^;^ h7N°^Jf-> 2 0 $:?g^-r-5o rOl^S^':^ hA^r-> 2 OCD 

[0 0 7 8] 

X@2 1 (®2 2#M) : 2 0 ^vxi}^ i: bT, :7nD:?t;- 

GM8S:, ■^ommti'^e 0 0 nmiZtjt^t.X'Jiy^y'ifi^. 3(DBfc^SOGM8 
lChl/>5^8a, 8b^?^^-r-5o 
[0 0 7 9] 

X5g2 2 (|gi2 3#fi^) : N - > 2 0 ^|§?^bfc^, So^ajcgso 

Gj^8(Z)±{C, l/i/::^ 2 1 $:?^^-t-5= r<D l/^":;^ h -> 2 1 (D 

^PS2 1ali, M/>^8a, 8 b F^lC-fi^St* 
[0 0 8 0] 

x@2 3 (ig24#M) : hA^f-> 2 1 ^ y';?.^^ yuui^- 

G|^8 

[0 0 8 1] 

X^24 (|g25#m) : l/i;^';^ hA^-> 2 1 ^B^^-r-SZliltCj: 
SOG|^8lC, ^mmUGlzmC^hl'y^S a, 8 b:S.r>*3>^ ^ h/jN-;i/2 
2 a, 2 2 b ^rJ^^f-So b h - > 2 2 

J;e){c^M@BII6(Z)±ffi*^e)-r4xTajc®soG]^4 3()^Mmi/T=b, ny^^ 

[0 0 8 2] 
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>:J^JC«J;oT. h^>5^8a, 8 b j&tJf 3 > ^Jf ^ h 2 2 a , 22b|:^S:^^ 

V--y^ht=.^. hl/>5^8a, 8 b;S:t53>^ ^ h7}N-;i/2 2 a, 2 2b|^ 

$:MV>T, CuM$:?^^L, MiC CMP^$:MV^T, C u j^©^® L, 
ftS^6«JlCii>3f ^7 h;jN-;i/2 2 a, 2 2 bp^lCT i N C u P> ^ S g^MTLlB^ 
1 8 $:««)^i^5^?^^•rs = 

miiiife?^Mtc33t-t-5xsi~x@6 (01-06) tcovxTii, ^m4mmm- 
„ ll2||^6?^^^l^^c?)^^^cov^T{i, "to^mm^jtm 

[0 0 8 3] 

XM3 0 (EI2 7#M) :^m.SOGm8<D±lZ^ h/"^^ 3 0 
[0 0 84] 

X^3 1 (0 2 8#M) : l^S^'X h/\°^->3 0 $:V:;^^hLT. -^DnTtj- 

GJ^8 IC, ^«@g$S6 lCjiDS=l>^5f ^7 h7}N-;i/3 la, 3 1b ^m^-t^o 
[0 0 8 5] 

Xjg3 2 (H2 9#m) : N/t^->3 0 $:|g?^L3t^. Zi>^^h/}N 

-;i/3 1 a, 3 1 b|^S:-^t?^MSOG1^8(DJ:{C, hl^3 2 

[0 0 8 6] 

X^3 3 (gI3 0#M) : iiS®^^^^$:MVNT. U P :^ 2 iZlsn ^ 

h3i>-;i/3 1 a, 3 1 bJSi^^CDSlS^^^^rA^-n^^L. ^^SOGM8 
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33a, 33b tt, ny^^ h;iN-;i/3 la, 3 1b -k^^. -e®®^*;, ^> 
^ ^7 h;i^-;i/3 1 a, 3 1 b CD^tlJ: y =fo:^$V^„ 
[0 0 8 7] 

X®3 4 (S3 1#M) : l/S^':^ 3 3 ^1)^3 h ;}>-;!/ 3 1 a 
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